Abstract-TGFBI gene mutations cause corneal stromal dystrophies of autosomal dominant inheritance. The most frequent complication of stromal dystrophies is recurrent corneal erosion with varying degree of accompanying inflammation. IL 1, IL 6 and IL 8 are main cytokines involved in corneal erosion healing. This study aimed to investigate the association between IL1B gene -511C/T, IL6 gene -174G/C and IL8 gene -781C/T polymorphisms and risk of recurrent erosion development in patients with hereditary corneal stromal dystrophies. A trend to decrease of IL1B gene -511TT genotype frequency in group with erosion (3.7%) comparing to control (6.7%) was observed. IL6 gene -174C allele carriers frequency in control group (65.9%) was significantly (P < 0.05) lower comparing to patients with erosion (80.5%). Frequency of IL8 -781TT genotype was significantly (P < 0.05) lower in the group with erosion (10.7%) comparing to patients without erosion (30.8%) and control (25%). IL6 gene -174C allele may be considered as genetic marker of corneal erosion risk in patients with hereditary stromal corneal dystrophies, whereas IL8 -781TT genotype is associated with negative recurrent erosion prognosis in such patients.
INTRODUCTION
Corneal dystrophies are a clinically and genetically heterogeneous group of hereditary conditions charac terized by the progressive accumulation of deposits in different layers of the cornea, with resulting loss of refractive index and transparency [1, 2] . Most corneal stromal dystrophies are inherited as autosomal domi nant traits with great intrafamiliar and interfamiliar variation of clinical expressivity and high degree of penetrance [3] . The lattice corneal dystrophy (LCD) is the most common corneal stromal dystrophy type in Ukraine. Its frequency among others is 40.2%. LCD type I and type IIIA have been reported to be caused by specific point mutations in the TGFBI (transform ing growth factor beta induced) gene and to have autosomal dominant inheritance pattern. The main mutations associated with LCD in Ukrainian patients are Hys626Arg (type IIIA) and Arg124Cys (type I) in TGFBI gene with respective frequencies of 0.416 and 0.375 [4] . Deposits accumulation in patients with hereditary stromal corneal dystrophies (HSCD) leads to impaired attachment of epitheliocytes to basement membrane-corneal erosion. Presence of recurrent corneal erosions is characteristic of LCD type I and type IIIA and is the primary reason for consulting 1 The article is published in the original.
ophthalmologist. The clinical findings showed that frequency, intensity and degree of corneal inflamma tory reactions significantly differ in various patients [5] . It is supposed that the degree of inflammation caused by corneal erosion in LCD patients is under control of modifier genes. In particular, genes coding pro and anti inflammatory cytokines are the possible candidates to influence corneal wound induced ero sion [6] .
Two main acute inflammation phase cytokine genes IL1B and IL6 as well as major chemoattraction cytokine gene IL8 are expressed in injured corneal epithelium [7] . Proteins which are encoded by these genes are found in the tear of injured corneal tissue and play crucial role in corneal wound healing [8] . Experiments on mice model demonstrated that poly morphisms of cytokine genes can significantly affect the level and functional activity of encoded proteins [9] . Furthermore, it was shown that polymorphic vari ants of cytokine genes can significantly modify fea tures of different diseases (arthritis, asthma, etc.) [10, 11] . IL1B gene -511C/T, IL6 gene -174G/C and IL8 gene -781C/T variants influence these genes expression in epithelium and thus have been selected for this study.
Purpose-to investigate possible involvement of IL1B gene -511C/T, IL6 gene -174G/C and IL8 gene -781C/T polymorphisms in corneal erosion development in patients with LCD.
IL1β
MATERIALS AND METHODS Case group consisted of 69 patients with lattice cor neal dystrophy type I (n = 46) and type IIIA (n = 23) with confirmed presence of TGFBI gene Arg124Cys and Hys626Arg mutations respectively. All patients included in this research had aseptic corneal inflam mation. This group consisted of 56 individuals with recurrent erosion history and 13 ones-without it. The control group comprised healthy individuals (n = 105) from Ukraine without familial HSCD history. All individuals were involved in the investigation after giv ing informed consent.
DNA was extracted from peripheral blood leuko cytes of the patients with lattice corneal dystrophy type I and IIIA and healthy individuals according to the standard procedures. Genotyping for Arg124Cys, Hys626Arg mutations of the TGFBI gene, IL1B gene -511C/T, IL6 gene -174G/C and IL8 gene -781C/ T polymorphisms was performed by the PCR with fol lowing restriction fragment length polymorphism (RFLP) analysis as described elsewhere [11] [12] [13] . Sta tistical analysis has been performed using GenePop and OpenEpi statistical packages [14, 15] . A P value of less than 0.05 was taken as significant.
RESULTS
The observed genotype distributions for three poly morphic variants showed no deviation from the ones expected according to Hardy-Weinberg equilibrium in all investigated groups (table) .
No significant differences in IL1B gene -511C/T genotype or allelic frequencies between patients with erosion and without it were found. Whereas a trend to decrease of -511TT genotype frequency in group with erosion (3.7%) comparing to control (6.7%) was observed. Frequency of IL6 gene -174C allele carriers was higher in the group with recurrent erosion (80.5%) comparing to the group without erosion (60%). The difference was statistically insignificant, though. However, -174C allele carriers frequency in control group (65.9%) was significantly (P < 0.05) lower com paring to the patients with erosion (80.5%). Fre quency of IL8 -781TT genotype was significantly (P < 0.05) lower in the group with erosion (10.7%) comparing to the patients without erosion (30.8%) and control (25%).
DISCUSSION
Our results revealed possible involvement of IL1B gene -511C/T, IL6 gene -174G/C and IL8 gene ⎯781C/T polymorphisms in inflammatory reaction development leading to corneal erosion. Obtained data are corroborated by existing knowledge about corneal wound healing process in general and recur rent erosion development in particular. Corneal epi theliocytes death in vivo initiates a strong inflamma tory response. Necrotic cells release so called "dan ger" signals (interferon α, heat shock proteins, etc.) triggering inflammation in tissue [16] . These "danger" molecules enhance production of IL 1β, IL 6 and IL 8 stimulating inflammatory cells recruitment, corneal epitheliocytes migration and neovascularization cru cial for injured cornea healing [17] . IL1B -511 T, IL6 gene -174G and IL8 -781T alleles are associated with increased levels of corresponding interleukins [18, 19] . Recurrent corneal erosion is self inducing process due to described above "danger" molecules action. Though inflammation is necessary for corneal healing, excessive inflammation is damaging. It induces cor neal ulceration and melting. Increased levels of pro inflammatory interleukins may prevent recurrent cor neal erosion development through recruitment of monocytes and following clearance of damaged or necrotic cells. Quick phagocytosis of necrosis prod ucts might possibly attenuate self induction mecha nism of corneal erosion spreading thus decreasing risk of its development. 
CONCLUSIONS

